In a recently published review of the extensive literature on compensation, Gerhart and Rynes (2003) noted that compensation costs comprise, on average, 65 to 70% of total production costs in the U.S. economy (U.S. Bureau of Labor Statistics, 2001) and are similarly substantial elsewhere (European Parliament, 1999) . Not surprisingly then, the relationship between pay and both employee and firm performance has long been a focus of attention in management, economics, organizational studies, and sociology (e.g., Gomez-Mejia & Welbourne, 1988; Jensen, 2003; Lawler, 1971 Lawler, , 1990 Lazear, 1986 Lazear, , 1999 Lazear, , 2000 Rynes & Lawler, 1983; Rynes, Schwab, & Heneman, 1983; Zenger, 1992) . The last two decades have witnessed an increase in the prevalence of different systems of pay-for-performance in many organizations (Heneman, Ledford, & Gresham, 2000; Milkovich & Newman, 2002) .
Firms seeking to maximize productivity on behalf of their shareholders will seek both to hire the most highly skilled employees and also to motivate those employees to maximize their output. An important early literature focused on the latter objective, and noted the principalagent problem that arises when the objectives of employees are not perfectly aligned with those of firms (e.g., Coase, 1937; Jensen & Meckling, 1976; Lawler, 1971; Williamson, 1975) . Such problems can arise, for example, when employees are more concerned with their remuneration and/or maintaining a comfortable level of effort than with exerting their maximum effort to produce as much as possible for their organization. Pay-for-performance (PFP hereafter) has been justified as an effective contracting mechanism to resolve the principal-agent problem because it aligns the preferences of firms and employees (e.g. Jensen & Murphy, 1990 ).
More recently, some organizational theorists and labor economists have begun to focus on the former objective, arguing that PFP can also act as a sorting device to identify and attract the most capable employees (Choping & Schulman, 1997; Gerhart & Milkovich, 1992; Gerhart & Rynes, 2003; Jensen, 2003; Lazear, 1986 Lazear, , 1999 Lazear, , 2000 Zenger, 1992) . For example, Michael Jensen (2003) observed that the shape of a firm's compensation scheme, i.e. whether people are paid a fixed salary or on the basis of performance, leads job applicants to self-select into a preferred compensation scheme based on their productivity. In particular, he argues that more productive workers will choose the PFP scheme, while less productive workers will opt for the fixed-salary (FS hereafter) scheme. The notion of sorting based on compensation scheme is consistent with the idea of person-organization fit, a widely held idea that job applicants make job-choice decisions based on their perceptions of the match between their own dispositions and organizational characteristics (Bretz & Judge, 1994; Schneider, 1987) . Rynes (1987: 190) emphasized that "compensation systems are capable of attracting (or repelling) the right kinds of people because they communicate so much about an organization's philosophy, values, and practice." If this is true, PFP may help a firm both to attract and to retain productive employees.
The incentive property of PFP has been extensively examined theoretically (Baker, Jensen, & Murphy, 1988; Lazear, 2000; O'Dell & McAdams, 1987) and empirically in both the laboratory (e.g., Fessler, 2003; Kuhn & Yockey, 2003 ; see also Bonner, Hastie, Sprinkle, & Young, 2000; Camerer & Hogarth, 1999 , for reviews of the literature) and the field (e.g., Abowd, 1990; Gerhart & Milkovich, 1990; Stajkovic & Luthans, 2001) . Indeed, several meta-analysis studies of behavioral responses to pay have concluded that individual pay incentives significantly improve productivity (Guzzo, Jette, & Katzell, 1985; Jenkins, Mitra, Gupta, & Shaw, 1998; Locke, Feren, McCaleb, Shaw, & Denny, 1980; Stajkovic & Luthans, 1997) .
In contrast, empirical support for the sorting property is less abundant. Evidence based on self-report survey data suggests that high performers are most likely to leave an organization if performance does not lead to sufficient financial rewards (Trevor, Gerhart, & Boudreau, 1997) , and that low performers are more likely to stay with an organization when relationships between pay and performance are weak (Harrison, Virick, & William, 1996) . An exceptionally interesting and important study by Lazear (1999 Lazear ( , 2000 used field data to examine both sorting and incentive effects and found that PFP resulted in a 44% increase in productivity, divided roughly equally between the two effects. However, the nature of Lazear's data makes it difficult to determine whether the observed effects were primarily the result of an increase in payment level or a change in payment system. The Safelite Glass Corporation, whose workforce was the object of the study, moved from a system of hourly wages to that of piece rates. However, as illustrated in Figure 1 of Lazear (2000) , the piece rates were introduced with a minimum wage guarantee, which was equal to the hourly wage under the previous regime. Thus, the piece-rate system with guaranteed minimum wage introduced by Safelite had to result in a wage level that was greater than or equal to the previous hourly wage for all of Safelite's workers. In fact, Lazear (2000) reported that pay for a given worker rose by an average of 10.6% under the new regime.
Higher pay levels may have effects similar to PFP. Cable and Judge (1994: 320) argued that it is "generally accepted that … high pay levels will attract greater quantities of higher quality applicants." Yellen (1984) , Weiss (1980) , and Greenwald (1979) have all developed theories in the efficiency wage tradition to support this view. Higher pay levels may also lead a given employee to produce more (Akerlof & Yellen, 1986 ; see also Gerhart & Rynes, 2003 , for a critical review of the theoretical and empirical literature on this subject). Thus, it is possible that both the sorting and incentive effects observed in Lazear's field study could have resulted from higher real wages rather than from the move to piece rates per se.
The primary goal of this paper is to provide insights into both the sorting and incentive effects of PFP versus FS by investigating the presence and importance of such effects in a controlled laboratory environment. While this methodology has its inherent weaknesses, it also has significant strengths. An important advantage of the laboratory methodology is that it enables us to examine the hypothesized sorting and incentive effects of PFP in isolation from those of higher pay. In our setup there was no minimum pay guarantee associated with the PFP system. Thus, in contrast to Lazear (1999 Lazear ( , 2000 there was no presumption on the part of any participant that he/she would definitely earn at least as much under this scheme as under the FS scheme. In fact, the average cost per unit of output and the average pay per participant both turned out to be lower under the assigned PFP than under the assigned FS treatment ($.20 versus $.23 and $2.11 versus $2.20 respectively). Thus, the increases in productivity due to both sorting and incentives observed in our study can be attributed to the difference in compensation schemes rather than differences in pay level. This is an important advance on Lazear's pioneering study. It also has important practical implications, suggesting that it is not necessary for a movement towards PFP to be coupled with higher pay for a firm to experience the hypothesized sorting and incentive effects.
The laboratory setup also enables us to investigate how individual risk preferences might influence both the sorting and incentive effects of PFP. Cable and Judge (1994) , using a selfreport questionnaire-based methodology, demonstrated that risk aversion was a significant predictor of a preference for fixed versus contingent pay. By eliciting behavioral risk-preference measures in the laboratory, we were able to corroborate this result. Corroboration of this finding in a behavioral setting represents significant additional empirical support for the risk-aversion hypothesis. In addition, we are able to say more about the important role played by risk aversion.
In particular, we show that the level of risk aversion interacts with individual productivity in determining which payment scheme will be selected, affecting decisions of high-productivity individuals significantly more than it affects those of low-productivity individuals once they have gained some experience at the anagram task used in our study. We also demonstrate that the effectiveness of PFP at improving productivity is inversely related to individual levels of risk aversion. For about a quarter of our participants, PFP actually lowers productivity.
Finally, Lazear (2000 Lazear ( : 1359 pointed out that the method by which Safelite's new payment scheme was implemented and the fact that its introduction followed shortly after the firm was placed under new management could have been at least partially responsible for the observed productivity gain. Laboratory-generated data allow us to avoid such confounding effects.
THEORETICAL SYNTHESIS
The Sorting Effect of PFP: "Rational" Expectations versus the "Lake Wobegone Effect" An individual selects a compensation contract based on its perceived desirability compared to other available compensation options. Psychologists have noted that PFP is more attractive to those higher in cognitive ability (Trank, Rynes, & Bretz, 2002) and need for achievement (Bretz, Ash, & Dreher, 1989) . Bretz, Ash, and Dreher (1989) have suggested that the job attraction literature focus on how such individual differences are associated with important organizational outcomes. In a world of asymmetric information, where a job applicant knows more about his/her own ability and need for achievement than a potential employer, implementing a compensation system that attracts high-quality applicants is just such an important issue. A high-quality applicant is one who has the ability and disposition to produce more than a low-quality applicant. Camerer and Hogarth (1999: 10) refer to the combination of "heuristics, personal skills and traits, domain-specific procedures and so forth" that determine employee quality as "cognitive capital." An organization is interested in attracting high-quality applicants, i.e. people with large amounts of "cognitive capital".
In order to decide whether to choose a PFP or FS firm, a job applicant must formulate forecasts or expectations about his/her own future job-specific productivity. If PFP is to be an efficient sorting device, it is necessary that employees be able to forecast their own future productivity in a reasonably accurate and unbiased manner. Many economic models assume that people have "rational" expectations, which means that people make the best possible statistical forecast based on all the information at their disposal (Muth, 1961; Samuelson, 1965; Sargent, 1973) . Employees who choose a compensation scheme formulate their expectations rationally, but may make mistakes. However, their mistakes should not be biased towards either over-or under-confidence in their own abilities. Thus, in aggregate, their erroneous choices should not be biased towards either the PFP or FS scheme. In addition, we might also expect more experienced employees with more information about their own abilities and the nuances of the two compensation schemes to choose more accurately than their less experienced counterparts.
However, an increasing number of studies have reported that in many contexts people are over-confident about their own abilities (e.g., Dunning, Meyerowitz, & Holzberg, 1989; Taylor, 1989; Taylor & Brown, 1988) . This literature suggests that such optimism might be particularly prevalent among people who place a high value on a particular characteristic such as their own productivity at work, but have little concrete evidence on how good they actually are (Alicke, Klotz, Breitenbecher, Yurak, & Vredenburg, 1995; Epley & Dunning, 2000; Miller & Ratner, 1998) . To the extent that people are overly self-confident, the so-called "Lake Wobegone effect" (Meyer, 1975) , they may frequently self-select into PFP systems when they would have done better under a FS scheme, leading to a self-selection bias, contrary to the rational-expectations hypothesis. Camerer and Lovallo (1999) explored whether such an over-confidence bias could plausibly and predictably influence economic behavior in one particular setting: entry into competitive games or markets. In particular, they examined and tested the hypothesis that new businesses frequently fail as a result of entrepreneurs/managers acting on the basis of excessive optimism about their own relative skills. Camerer and Lovallo's findings are consistent with the prediction that over-confidence leads to excessive business entry. Similar studies have also demonstrated that over-confidence about one's own abilities can lead to sub-optimal decisions even in the face of significant consequences, monetary or otherwise (e.g., Heath & Tversky, 1990) . Of course, it is also conceivable that to the extent that some people are lacking selfconfidence and thus overly pessimistic, they may self-select into the FS scheme when they would have done better under the PFP scheme. However, the literature on the over-confidence effect suggests that such people would be in the minority, and that any observed bias within a population of employees would, at least in the absence of experience, be in the direction of incorrectly choosing PFP over FS. In accordance with an untested conjecture of Camerer and Lovallo (1999) , we predict that such a bias would dissipate with experience working at the task.
The following hypotheses summarize the discussion above.
H1:
For the initial self-selection, due to the over-confidence bias, participants will be optimistically biased toward the PFP scheme. H2: For the final self-selection, the over-confidence bias will dissipate.
Determinants of Self-Selection into PFP versus FS Schemes
The effectiveness of self-selection as a sorting device depends critically on the hypothesized close relationship discussed above between individual productivity level and selfselection into either a FS or a PFP scheme (Lazear, 1986) . However, in addition to individual productivity differences, there are other factors that could potentially influence self-selection into a particular compensation scheme. Cable and Judge (1994) hypothesized that a high level of risk aversion, a low level of self-efficacy, and an external locus of control would all be associated with a preference for a fixed-pay versus a contingent-pay system. However, they found that only the level of risk aversion was in fact a significant predictor of a preference for fixed pay.
Similarly, Gomez-Mejia and Balkin (1989) found that employees under a variable compensation scheme were more likely to contemplate leaving their jobs if they were more averse to risk.
Since a FS scheme offers a certain financial outcome, while PFP involves financial uncertainty, the latter does expose an agent to risk. Thus, standard economic theory would predict that in addition to the expected earnings from the different compensation schemes, the level of risk aversion should also affect self-selection. This prediction is consistent with the central argument of the classic agency model: contracts between principals and agents involve a tradeoff between incentives and insurance (see Gibbons, 1998 , for an excellent review of agency theory). Studies of individual attitudes toward financial risk have consistently found that most people are risk-averse (e.g. Holt & Laury, 2002) . For such people, the uncertain nature of PFP may tempt them to opt for the FS scheme even though they may be quite confident that they are likely to produce enough to earn more under the former scheme. Since far fewer people are generally risk-loving, the reverse will rarely be true, i.e. we would rarely find low-productivity individuals opting for PFP because they are attracted by the uncertainty associated with it. For this reason, risk attitudes are likely to play little discernable role at low levels of productivity, where risk aversion merely reinforces the attractiveness of the FS scheme. In contrast, they are likely to play a substantially more important role at high levels of productivity, where risk aversion mitigates the attractiveness of PFP. Hence, we expect to find an interaction effect between the degree of risk aversion and the level of productivity as follows:
H5: The level of productivity will moderate the relationship between risk aversion and self-selection. Specifically, this relationship will be stronger for higher-productivity participants than for those with lower productivity.
Besides individual productivity levels and attitudes toward risk, we also examine whether gender affects self-selection. Outside the lab, females earn less on average than males (e.g., Sorensen, 1989) . Some researchers have suggested that this may be due to females possessing less salary information than males (e.g., Gehart & Rynes, 1991) , while others have argued that it may stem from females setting lower reservation wages for themselves (e.g., Stevens, Bavetta, & Gist, 1993) . Subich, Barrett, Doverspike, and Alexander (1989: 98-99) argued that the male tendency toward "risk taking correlates with salary expectations and attitudes regarding salary compromise". Most relevant to our research, Chauvin and Ash (1994) found that, after controlling for job and other factors, most of the unexplained pay advantage male business graduates had over their female counterparts was attributable to men receiving a higher proportion of performance-based pay than women. Chauvin and Ash (1994) suggested that a likely explanation for this observed difference was that women tend to prefer less risk than do men, and thus choose jobs with less variable compensation. However, the evidence on the relationship between gender and risk preference has been mixed and inconclusive (e.g., Dufwenberg, Gneezy, & Rustichini, 2004; Eckel & Grossman, forthcoming; Shupp & Williams, 2003; Subich et al., 1989) . It is thus important to examine whether there is a relationship between gender and self-selection of compensation schemes mediated by risk preferences as suggested by Chauvin and Ash (1994) .
In addition, Hollenbeck, Ilgen, Ostroff, and Vancouver (1987) utilized expectancy theory to partially explain male-female wage differentials through differences in occupational choice.
Although they showed that differing perceptions influence job choice and hence salary differentials, they were unable to determine whether these perceptions were accurate or not. Is there any such relationship, apart from possible gender differences in risk preferences, between gender and choice of payment scheme in our laboratory setting? If so, is that relationship based on accurate or inaccurate perceptions about the linkage between one's effort and one's output?
A recent review of the empirical literature on sex differences in cognitive abilities suggests that, on average, females may have better verbal abilities than males (Halpern, 2000) . Thus, females may have been better at making words from anagrams, the production task in our experiment. If expectancies accurately reflect reality, gender should affect self-selection only through the mediation of such potential productivity differences and/or differences in risk aversion. If, in contrast, gender-based expectancies are inaccurate, but nonetheless affect self-selection, gender should have additional explanatory power, after controlling for both productivity and risk aversion. This discussion is summarized in H6.
H6: The relationship between gender and self-selection is mediated by risk attitudes and/or productivity, and has no additional impact on self-selection.
The ability to solve anagrams would likely be strongly influenced by verbal ability. It is thus interesting to consider whether initial self-selection decisions might be informed by the years of experience our participants have had with language-based tasks and their success therein. The idea here is that general knowledge of their own verbal ability might help participants make accurate forecasts of their level of productivity at the anagram task. This in turn should help them to self-select into the most lucrative compensation scheme even before they have any experience with the actual task.
1 Unfortunately, we were unable to access the GPAs or standardized test scores of our participants, which might have been good indicators of ability. However, we were able to identify whether or not a participant was a native English speaker and use this as an admittedly rough proxy for verbal ability. Specifically, we predict that native English speakers would be more likely to self-select into PFP, and this relationship would be mediated by productivity. This hypothesis is most interesting at the initial self-selection, where it indicates whether participants could translate a general notion of their verbal ability into an accurate enough prediction of their task-specific ability to choose the best payment scheme for themselves prior to experiencing the task. Hypothesis 7 summarizes the preceding discussion.
H7:
The relationship between native language and self-selection is mediated by productivity.
The Incentive Effect of PFP and its Differential Effect According to Risk-Preference
Expectancy theory (Vroom, 1964) identifies three factors, the effort-performance expectancy, the performance-outcome expectancy, and valence, all of which play an interactive role in motivation. Under a pure FS system, there is no link between performance and outcome.
In contrast, PFP provides a very direct and explicit link. Thus, the theory implies that PFP can induce higher performance if two conditions hold. First, employees must place value on the monetary reward, i.e. the monetary reward must possess sufficient valence to render its achievement worth the effort. Second, employees must perceive that greater effort will lead to better performance, and thus to the valued higher reward.
Under these circumstances, the possibility of higher pay contingent on performance should motivate employees to work hard, thereby discouraging shirking. We are able to examine the incentive effect of PFP on productivity in isolation from the hypothesized self-selection effects by assigning all participants to each of the two compensation treatments and observing the differences in productivity for each individual under the FS versus the PFP scheme. This within-person design controls for differing productivity levels across individuals (Keppel, 1991: 323-324).
H8: Overall, controlling for individual differences in average productivity and selfselection, people are more productive under PFP than under FS. Cable and Judge (1994: 341) reported an interesting unhypothesized finding, namely that "risk-averse individuals placed less emphasis on pay level as a criterion in their job pursuit process". This suggests that the valence associated with reward may be lower on average for risk-averse individuals. Since this weakens one of the three important links in expectancy theory, one might expect that the incentive effects of PFP might be less pronounced for more risk-averse participants.
In addition, a more risk-averse person assigned to a PFP system with its uncertain payoffs might well experience considerable discomfort and stress when compared to a less risk-averse
person. If such stress impedes performance, the hypothesized incentive effect of PFP may be weakened, eliminated or even reversed. A considerable literature exists concerning the relationship between stress and job performance (see Muse, Harris, & Field, 2003 , for a critical review of this literature). Most of the empirical literature suggests that stress is negatively related to performance (see the references in Muse et al, 2003) . 2 If this is the case, the higher level of stress experienced by a more risk-averse participant assigned to the PFP scheme along with the lower level of reward valence found by Cable and Judge (1994) might together reduce the strength of the hypothesized incentive effect of PFP.
H9: The effectiveness of PFP at improving productivity is inversely related to individual levels of risk aversion.

METHODS
Participants
Participants were recruited at a large, urban Australian university by means of both announcements in economics classes and random recruitment in the lounge area of the business school. All 115 participants (71 males and 44 females with an average age of 20.9 years and a standard deviation of 4.51 years) were undergraduate students, most but not all were majors in economics or other subjects taught within the business faculty.
Experimental Design and Procedure
A widely used anagram word-creation game (Locke & Latham, 1990; Schweitzer, Ordóñez, & Dumaz, 2004; Vance & Colella, 1990 ) was employed as the experimental task.
Specifically, participants were asked to play one practice and eight experimental three-minute 2 However, Muse et al. (2003) argue that the inverted-U theory, which suggests that small amounts of stress aid performance while larger amounts impede it,
has not yet been fairly tested.
anagram games using prescribed sets of seven letters. This task is particularly appropriate for investigating whether people sort into different compensation schemes according to their productivity because it is a task where productivity depends on both ability and effort. The experiment utilized two different compensation schemes, representing PFP and FS. The first compensation scheme paid $0.20 per correct word created. The second scheme paid a fixed salary of $2.20, independent of performance. Since a person creating 11 words under the productivity-based scheme would earn $2.20, 11 words was the break-even point between the two schemes. Figure 1 illustrates the two compensation schemes.
Insert Figure 1 about here.
Upon arrival, the experimental instructions were read to the participants while they followed along on their own copies. Participants were provided with a prepared workbook containing the anagrams. Each anagram was presented on a separate page of the workbook.
Other pages were used for participants to record their choices of compensation scheme or devoted to explaining which compensation scheme would apply in a subsequent anagram round.
Participants were not permitted to look ahead to future pages or to go back to previous pages.
They were allowed to tear off one page and look at the next only when instructed to do so by the experimenter. To ensure anonymity, participants wrote their assigned participant numbers, but not their names, on each page of the workbook immediately prior to beginning work on that page. After the instructions of the experiment were read, participants chose which one of the two compensation schemes they would like to adopt for calculating their earnings for rounds 1 and 2.
The middle four rounds were non-self-selection rounds in which all participants were assigned to identical compensation schemes. Specifically, for rounds 3 and 5, all participants were paid according to the FS scheme and for rounds 4 and 6, all participants were paid according to the PFP scheme. In each case, they were informed of the payment scheme immediately prior to the round. Switching back and forth between the two payment schemes allowed us to separate experience or learning effects from the effects of changing the compensation scheme. For rounds 7 and 8, participants were again given a choice between the two compensation schemes. After each round, each participant's list of words was collected by the experimenters and taken to another room where the number of correct words was calculated. Participants did not receive feedback on the number of correct words they had produced until they were paid at the end of the session.
Insert Table 1 about here.
After participants completed the eight rounds of anagrams, they filled out a questionnaire, in which they responded to a number of demographic questions such as age, gender, and native language. Besides collective demographic data, another primary purpose of the questionnaire was to elicit risk preferences. This was accomplished by asking participants to make ten lotterychoice decisions based on an instrument developed by Holt and Laury (2002) . As presented in Table 1 , each of the ten lottery decisions presented to the participants involved a relatively safe choice (option A) versus a relatively risky choice (option B). The probabilities of each lottery outcome were manipulated so that each decision involved progressively higher expected earnings for the risky choice relative to the safe choice. Accordingly, everyone should have a switching point, above which safer choices are selected and below which riskier choices are selected. In addition to being paid for the words they created according to the compensation schemes outlined above, participants were paid an additional sum based on the outcome of their chosen lottery from the pair of randomly-selected lotteries. We elicited risk preferences after the completion of the self-selection game in order to avoid biasing the behavioral decisions by priming participants to pay undue attention to risk. To mitigate any impact that playing the selfselection game might have on risk elicitation, we did not give any feedback on how many correct words were created or how much had been earned until the very end of the experiment after the risk data were collected. The purpose of eliciting risk preferences was to examine the role of such preferences in the self-selection into payment schemes. Holt and Laury (2002) found that risk preferences were affected by the amount of money at stake. In particular, larger stakes were associated with a higher level of risk aversion. We therefore adjusted the stakes used by Holt and Laury (2002) 
DATA ANALYSIS AND RESULTS
Data Overview
Insert Tables 2 & 3 about here.
All 115 participants completed the study. Table 2 presents the anagrams used by round along with the treatment conditions employed and the productivity statistics under those treatment conditions. Table 2 also reports the average productivity for each anagram in Vance and Colella (1990) and in a pre-test we ran prior to the current study. Vance and Colella (1990) used psychology undergraduates from Ohio State University. In their study, participants were given performance targets, but were not paid on the basis of performance. Our pre-test employed 99 business undergraduates at a large Canadian business school, who were given salient performance-based financial incentives. The average productivity in our pre-test was higher than in the Vance and Colella (1990) study in eight of the nine anagram games. The overall mean excluding the practice round was 9.65 words per round in Vance and Colella (1990) and 12.57 in our pre-test. Since the current study involved both PFP and FS compensation schemes, we chose the average of these two numbers, approximately 11 words, as our break-even point in order to make the expected earnings of both compensation schemes equivalent. Table 3 reports means, standard deviations, and correlations of the variables.
Compensation Schemes as Sorting Mechanisms: Hypotheses 1 and 2
For rounds 1 and 2, 57 participants (50%) chose the PFP scheme, while 58 selected the FS scheme. For rounds 7 and 8, 60 (52%) chose the PFP scheme, while 55 chose the FS scheme.
We first discuss the extent to which participants chose the payment scheme that maximized their earnings. In Table 4 , we report the percentage of participants who gained, broke even and lost under their selected compensation scheme compared to the alternative scheme. Recall that 11
words was the break-even point. As reported in Panel A, for those who chose the PFP scheme, 52.6% produced an average of fewer than 11 words in rounds 1 and 2, thus earning less than they would have under the FS scheme. This suggests that over half of those selecting the PFP scheme prior to playing the game were overly optimistic, consistent with the over-confidence effect. 3 In contrast, as reported in Panel B, only 22.4% of those who chose the FS scheme produced an average of more than 11 words, thus earning less than they would have if they had produced the same number under the PFP scheme. This result may have occurred because pessimism about one's own ability was less prevalent than optimism as we predict in Hypothesis 1, or alternatively because some of those who were able to produce more than 11 words with effort
were not motivated to exert such effort under the FS scheme. To distinguish between these two possibilities, we also calculated the productivity of those who initially selected the FS scheme (in rounds 1 and 2) but were compelled to produce under the PFP scheme in rounds 4 and 6. As reported in Panel C, increased effort under the PFP scheme made only a small difference. Only two more participants, resulting in a total of 25.9%, made more money under the PFP scheme than they had made under the FS scheme in rounds 1 and 2. It would thus seem that as predicted in Hypothesis 1, a bias towards overly optimistic self-confidence was primarily responsible for the higher percentage of participants who made the wrong choice, financially speaking, at the first self-selection.
Insert Table 4 about here.
By the beginning of round 7, participants had gained experience with the game. Although they had not received explicit feedback on their performance from the experimenters, they knew how many words they had submitted for each anagram and presumably had a reasonable idea of how many were likely to be correct. Thus, we might expect that they would have more realistic expectations of their subsequent performance. This indeed appeared to be the case for those who chose the PFP scheme for rounds 7 and 8, only 28.3% of whom made less money than they would have done under the FS scheme compared to 52.6% for rounds 1 and 2. Thus, the excessive unrealistic optimism exhibited initially seemed to dissipate with experience, consistent with Hypothesis 2. This experience effect was much less dramatic for those choosing the FS scheme for rounds 7 and 8, 18.2% of whom made less money than they would have done had they produced the same number of words under the PFP scheme, compared to 22.4% for rounds 1 and 2. Applying the rounds 7 and 8 selection criteria to rounds 4 and 6 when everyone played under the PFP scheme, the corresponding number was 14.5%.
To test Hypotheses 1 and 2 more formally, we investigated whether the probability of at least breaking even for those optimistically choosing the PFP scheme was significantly greater than the probability of at least breaking even for those pessimistically choosing the FS scheme.
In the former case, this implies producing 11 words or more, while in the latter case it implies producing 11 words or less. We examined this question by running the following logistic regression separately for the initial and final self-selection cases:
where p e is the probability of earning at least as much under the self-selected compensation scheme as under the alternative scheme and SS i is a dummy variable equal to 1 if the PFP scheme is selected and 0 if the FS scheme is selected. The i subscript refers to the initial and final selections. The results are reported in Table 5 .
Insert Table 5 about here.
Initially, those selecting the PFP scheme exhibited a significantly lower probability of at least breaking even than those selecting the FS scheme (p = .000). However, this significance disappeared with the final self-selection (p = .201). Further, we ran a test to determine whether the overconfidence effect becomes significantly smaller from the initial to the final self-selection.
The p-value was a marginal 0.10. Thus, the predicted bias towards more rather than less selfconfidence was present initially, consistent with previous evidence in favor of an overconfidence effect. However, there is some though not conclusive evidence that it dissipated with experience, as suggested by Camerer and Lovallo's (1999) conjecture. Thus, Hypotheses 1 and 2 were both corroborated, though support for hypothesis 2 was only marginal.
To further examine how participants improve their self-selections with experience, we 
Risk, Productivity and other Factors Influencing Self-Selection: Hypotheses 3 to 6
In order to assess the role of attitude toward risk together with productivity in the selection of compensation scheme, we elicited risk preferences using an instrument developed by Holt and Laury (2002) as described in the discussion of the experimental design above. Our participants were highly risk-averse with 93% exhibiting some degree of risk aversion 4 . Notice that this was consistent with the reasoning used in the development of Hypothesis 5, which relied on the previously reported findings that most people are risk-averse in the financial domain. Of the remaining participants, 3.5% were risk-neutral, while another 3.5% were risk-loving. These levels of risk aversion were somewhat higher than those found by Holt and Laury (2002) in their lower stakes setting and roughly comparable to those found in their higher stakes setting.
5
Having established the risk attitudes measure, we then investigated the roles played by risk aversion and productivity on the compensation scheme selected, both for the initial two rounds and for the final two rounds, utilizing a logistic regression with a two-by-two factorial design as follows:
ln [p ssi /(1-p ssi )] = β 0 + β 1 ·Productivity + β 2 ·Risk aversion + β 3 ·Interaction (2) where p ssi = the probability of self-selecting the PFP scheme and i refers to the initial versus the final selection. A separate estimation was run for each of the two selection decisions.
The first factor was the productivity of each participant as measured by the data from the four middle rounds when all players were compensated in the same manner. The null hypothesis was contrasted with the alternative suggested by Hypothesis 3 that higher levels of productivity would be associated with a higher probability of selecting the PFP scheme. The second factor was each participant's level of risk aversion as measured by the lottery mechanism.
The null hypothesis was contrasted with the alternative suggested by Hypothesis 4 that higher levels of risk aversion would be associated with a lower probability of selecting the PFP scheme.
Finally, we tested the null hypothesis on the interaction of risk-attitude and productivity against the alternative suggested by Hypothesis 5 that higher levels of productivity would be associated with a more negative impact of the level of risk aversion, resulting in a predicted negative interaction effect. We centered productivity at the break-even point of 11 words so that the coefficient on risk aversion was estimated at the lowest point where it was likely to have a significant impact 6 . Risk aversion was conventionally centered at its mean so that the coefficient on productivity was estimated at the mean level of risk aversion.
Insert Table 6 about here. Table 6 reports the results. For the initial self-selection, the null hypotheses for both productivity (p = .003) and risk aversion (p = .040) were both rejected in the direction of the specified alternatives. However, the interaction was not significant (p = .123). Thus, despite the excessive amounts of self-confidence noted above, those who subsequently performed better did have a significantly higher probability of self-selecting themselves into PFP, controlling for their differing attitudes toward risk. At the same time, controlling for productivity, those who exhibited a higher degree of risk aversion in their lottery choices were more likely to choose the risk-free FS compensation scheme. The lack of significance of the interaction effect suggests that the unobservable expected earnings of most participants were higher under PFP than under FS so that risk aversion mattered significantly and in a quantitatively similar manner even for those who expected to perform relatively poorly. This is consistent with the excessive self-confidence documented earlier. For the final self-selection, the null hypotheses for both productivity (p = .000) and risk aversion (p = .015) were also both rejected in the direction of the specified alternatives. The coefficients were larger and the p-values smaller than in the initial selection, suggesting that participants learned from experience. The null hypothesis for the interaction was also rejected in the direction of the predicted negative effect (p = .048). This was consistent with more participants expecting to produce fewer than 11 words than under the initial selection. Risk aversion mattered less for those producing less because many of them did not expect higher earnings under the risky PFP and hence opted for FS regardless of their level of risk aversion.
Clearly, self-selection into the two compensation schemes depended on both risk aversion and productivity in the manner predicted by Hypotheses 3, 4, and 5.
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Next, we examined whether gender affected self-selection into a compensation scheme, and whether the relationship was mediated by risk aversion and/or productivity as predicted in H6. Following Baron and Kenny (1986) , we began by examining whether or not gender was related to one of the hypothesized mediator variables, namely risk aversion. The results revealed that there was no gender effect on risk attitudes. In fact, the mean levels of risk aversion were almost identical for males and females (M Female = 6.92 vs. M Male = 6.86). Since gender was not related to risk aversion, no further test was necessary. The prediction that risk aversion would mediate the relationship between gender and self-selection, was not supported by the data.
However, gender was significantly related to productivity (M Female = 10.64 vs. M Male = 9.60, p = .02, one-tail test). Further analysis revealed that, controlling for risk aversion, both gender (p = .05, one-tail test) and productivity (p = .001, one-tail test) significantly predicted for initial self-selection in the absence of the other variable. When both gender and productivity were utilized in the logistic regression for initial self-selection, the results showed that the coefficient for gender became insignificant, while the coefficient for productivity remained significant (p = .02, one-tail test). This pattern supported the hypothesized mediated relationship between gender and self-selection through productivity, suggesting that gender differences in expectancies concerning the relationship between effort and productivity reflected real gender differences in task-specific cognitive capital. Surprisingly, gender did not affect the final self-7 An explained in the experimental design section, the Holt-Laury instrument was administered after the behavioral experiment was completed, but before participants received any feedback or payment. Nonetheless, as an anonymous referee has pointed out, it is possible that the self-selection decisions in the game affected the elicited measures of risk aversion. This would result in biased estimates of the coefficients in equation (2). We examined this possibility by using average individual productivity in the four assigned rounds as an instrumental variable to estimate the effect of self-selection on risk aversion. Since productivity is correlated with self-selection, but not with the disturbance term of a regression of risk aversion on self-selection, such a technique yields a consistent estimate of the impact of self-selection on risk aversion even if risk aversion also influences self-selection as specified in equation (2). Kennedy (2003): 159-160, 162-163, 167-168 and 174-176 contains an excellent explanation of why this procedure is necessary and proves that it yields consistent estimates in a case like ours. We fail to reject the null hypothesis of no effect of self-selection on risk-aversion level for either the initial or final self-selection (p = .751 in the initial case and p = .745 in the final case). Of course, there is always a possibility of type-two error. However, we can conclude that there is no evidence in the data that either the initial or final self-selection had an impact on the risk-aversion measure, and thus no evidence of bias in the estimated coefficients of equation (2).
selection either through the mediation of productivity or in any other manner.
In regard to native language, 85 of our participants were native speakers of English, while 30 were not. We constructed a dummy variable (0= English, 1= Non-English) for first language.
The analysis yielded the following results. As expected, the ability to solve anagrams was strongly influenced by first language (p = .002, one-tail test). However, surprisingly, first language was not related to the initial self-selection. Thus, although first language was strongly related to task-specific ability, the existence of this relationship did not seem to inform the initial self-selection made by participants. At the final self-selection, the initial regression analysis revealed that first language significantly influenced the final self-selection (p = .015, one-tail test). When first language was replaced by productivity, the coefficient on productivity was likewise significant (p = .000, one-tail test). Using both first language and productivity together in the logistic regression, we found that the relationship between first language and final selection became insignificant (p = .212) while the coefficient on productivity remained significant (p = .000). This pattern was consistent with H7, which predicted that productivity mediated the relationship between first language and self-selection. In sum, the results suggest that participants were unable to use the information contained in the knowledge of their first language to help them make a wise initial self-selection. However, once they were placed in the work environment and obtained some task-specific experience, they were in a better position to make an informed decision.
The Incentive Effect of PFP and Its Differential Effect According to Risk Preference:
Hypotheses 8 and 9
H8 predicted that, besides attracting higher-quality employees, PFP would induce more effort and hence higher productivity from employees, regardless of their quality, than FS. We tested this hypothesis with the data from the middle four rounds in order to isolate this effect from the effect of self-selection. Recall that everyone was compensated in rounds 3 and 5 using the FS scheme, and in rounds 4 and 6 using the PFP scheme. We were thus able to perform a within-person pairwise comparison of productivity under the two schemes. The results indicated that, as predicted, participants performed significantly better under PFP than under FS (M PFP = 10.56 vs. M FS = 9.43, p < .001). Note that this was the case even though the mean levels of productivity were slightly higher for the anagrams used in the FS compensation scheme than for those used in the PFP scheme in both Vance and Colella's (1990) We tested H9, which predicted that the effectiveness of PFP at improving productivity was inversely related to the level of risk aversion, by regressing the difference in average productivity in the imposed PFP rounds (rounds 4 and 6) and that in the imposed FS rounds (rounds 3 and 5) on risk aversion. We found a significant inverse relationship between productivity improvement under PFP and the level of risk aversion (p = .017), corroborating H9.
Thus, the opportunity to earn more money through better performance was a less effective motivator for more risk-averse individuals. In fact, for 25.2% of our participants, PFP actually caused a decline in productivity.
We have now established that people who self-selected into the PFP scheme performed better than those who self-selected into the FS scheme for two reasons: sorting and incentives.
For both of these reasons, a laboratory "firm" offering PFP achieved significantly higher productivity than an identical "firm" offering FS by 14.25% (p = .013) in the initial self-selection period and by 38.09% (p < .001) in the final self-selection period.
Insert Figure 2 about here.
To get a sense of how much of the PFP "firm's" increased productivity was due to the sorting effect (i.e. its ability to attract higher-quality employees) versus the incentive effect of the payment scheme, we decomposed the higher productivity of the PFP "firm's" employees relative to the FS "firm's" employees into these two components. This decomposition is illustrated in Figure 2 . Those selecting and hence working under PFP were significantly more productive than those selecting and hence working under the FS scheme (For rounds 1 and 2, P P = 10.87 vs. F F = 9.33, p = .013). While it is not possible to decompose this difference, it is possible to examine the productivity of those initially selecting each scheme during rounds 3 and 5, in which everyone was assigned to FS, versus rounds 4 and 6, in which everyone was assigned to PFP. For those selecting the PFP scheme initially, average productivity in rounds 4 and 6 under PFP was 11.43
words. For those selecting the FS scheme initially, average productivity in rounds 3 and 5 under FS was 8.71 words. The difference of 2.72 words was significant (p < .001) just as the comparable difference was significant in rounds 1 and 2. This difference can be decomposed into one component due to sorting differentials between persons who had made different selfselections measured when they were assigned to a common scheme and another due to the incentive effects of working under the different schemes. The sorting differential under the assigned PFP was 1.73 words (for PFP rounds 4 and 6, P P = 11.43 vs. L F = 9.70, p = .001), while the incentive effect for those selecting the FS scheme was .99 words (for PFP rounds 4 and 6 versus FS rounds 3 and 5, P F = 9.70 vs. F F = 8.71, p < .001). The incentive effect for those selecting the PFP scheme was 1.26 words (for PFP rounds 4 and 6 versus FS rounds 3 and 5, L L = 11.43 vs. F L = 10.17, p < .001), while the sorting differential under the assigned FS scheme was 1.46 words (for FS rounds 3 and 5, F P = 10.17 vs. F F = 8.71, p = .006). Thus, even at the initial self-selection, both sorting and incentive differences between the two schemes contributed significantly to productivity differences, and interestingly, sorting differences were quantitatively the more important of the two.
A comparison between the mean productivity of those selecting the PFP scheme in rounds 7 and 8 and those selecting it in rounds 1 and 2 revealed a significant increase of 1.89 words (12.76 vs. 10.87, p = .002). The slight decrease in the average productivity of those selecting the FS scheme was not significant (9.24 vs. 9.33, p = .533). However, the differential between those selecting and working under PFP and those selecting and working under FS increased to 3.52 words, which continued to be significant (For rounds 7 and 8, P P = 12.76 vs. F F = 9.24, p < .001). When the data in the middle rounds were reorganized based on the final selfselection decisions, there was little change in the incentive differences. However, the sorting differentials increased, indicating that participants made self-selections more in tune with their actual quality once having gained experience with the experimental task. Thus, at the final selfselection, although both sorting and incentive differences between the two schemes continued to contribute significantly to productivity differences, the former were now more than two and a half times as important as the latter in their contributions to the observed differences in productivity between the two compensation schemes.
CONCLUSION AND DISCUSSION
Key Findings and Discussion
Rynes, Gerhart, and Parks (2005), have called for more work investigating the distinction between the incentive and sorting effects of compensation systems, arguing that the latter appears to be very important based on the limited work available (e.g., Lazear, 1999 Lazear, , 2000 Trevor et al., 1997) . Furthermore, they pointed out that, despite the fact that risk is a central factor in many current forms of pay (e.g., incentives, gain sharing, profit sharing, and stock options), little attention has been given to its measurement. Hence, they advocated more attention to individual differences in how people perceive risk. In this paper, focusing on the role of performance incentives, operationalized as the contrast between PFP versus FS compensation schemes, we examined the interrelations between levels of risk aversion, employee quality, jobchoice decisions, and subsequent performance levels. PFP has two advantages for firms relative to FS pay: first, they attract higher-quality employees, and second, they motivate employees to put forward more effort. The importance of these sorting and incentive effects has been proposed and examined before, but the separate presence and importance of the two effects in isolation from higher pay levels have not to our knowledge been disentangled and directly tested. Key findings are summarized below.
First, our data showed strong support for the "Lake Wobegone Effect" (Meyer, 1975) , the notion that more people are overly optimistic than are overly pessimistic about their abilities, and that this creates an initial bias toward many less capable but over-confident participants selecting the PFP scheme. However, by the final self-selection, participants, who were then experienced at the task, re-sorted themselves, apparently correcting the bias, though it must be cautioned that a marginal p-value of 10% was associated with the test of whether this bias had significantly dissipated. Thus, experience appears to have attenuated the initial over-confidence, making the sorting property more efficient at selecting the higher-quality participants into the PFP compensation scheme.
Second, we found that individual productivity level and risk attitudes both significantly affected the selection of compensation scheme: in particular, the more skilled one was and/or the less risk-averse one was, the more likely one would select the PFP scheme. Furthermore, we demonstrated that risk aversion interacts with individual productivity in determining the choice of payment system. In particular, risk aversion affects decisions of high-productivity individuals significantly more than it affects the decisions of low-productivity individuals once they have gained some experience at the anagram task used in our study.
Methodologically, Cable and Judge (1994) collected their data using survey questionnaires and commented on the self-report bias that may have influenced their results. Rynes, Gerhart, and Minette (2004) recently argued that results of many attitudinal studies on the relative importance of various types of pay systems may have been subject to social desirability bias, a potential threat to both internal and external validity. Such bias can cause a gap between what people say and do with respect to pay since people often hold the view that money is a "less noble source of motivation," and may be reluctant or unable to report accurately about its impact on their behavior. We employed a behavioral experiment. Both our risk-aversion measures and our payment-scheme selection measures are based on decisions with salient financial consequences. The behavioral methodology also has significant limitations. It is not in any way superior to that used by Cable and Judge (1994) . However, given that all methodologies have their strengths and weaknesses, we believe that our finding that risk aversion is an important determinant of sorting behavior using a methodology different from Cable and Judge (1994) represents significant additional empirical support for the risk-aversion hypothesis.
Third, disentangling the incentive effect from the sorting effect by conducting a withinperson analysis to examine productivity differences under the two compensation schemes, we found strong support for the incentive effect of PFP. Moreover, we showed that the effectiveness of PFP at improving productivity is inversely related to individual levels of risk aversion. On average, the incentive effect on productivity was however quantitatively less important than the sorting effect, particularly once participants had gained experience with the task and made the final self-selection. Interestingly, this contrasts with the results of Lazear's (1999 Lazear's ( , 2000 fieldstudy results, where sorting and incentive effects made roughly equal contributions to PFP productivity gains. This is not surprising. In Lazear's study, all employees were removed from fixed hourly wages and placed into PFP with a guaranteed minimum equal to the previous hourly wage. It was costly for workers to leave and look for fixed hourly wages elsewhere. Besides, there was little incentive to do so because of the guaranteed minimum. In our laboratory context, there was no cost at all in choosing one scheme over the other or moving from one scheme to the other at the time of the second selection. Thus, there were fewer impediments to sorting. The importance of sorting outside the lab is clearly related to the costs of choosing one scheme over another.
Methodological Advantages, Caveats, and Limitations
This experimental design, incorporating both between-and within-person analyses of the effects of making pay contingent on individual performance, offers several unique advantages.
First, it is very useful to treat the same individual with different compensation schemes in order to examine the effect of each compensation scheme on individual behavior. By examining how behavior changed for each individual as he/she was exposed to the two different compensation schemes, we were able to control for the various unidentified factors specific to each individual that may well affect behavior. The within-person approach allowed for pairwise comparison between treatments, thus controlling for subject variability to a greater extent than random assignment. For a given sample size this resulted in greater statistical power. Second, the withinperson design also allowed us to examine the diversity of individual responses to the different payment schemes. For example, we were able to test and corroborate the hypothesis that the effectiveness of PFP at improving performance was inversely related to individual levels of risk aversion, and show that more than a quarter of the participants performed better under FS than under PFP. We believe these are interesting and important findings, which should be investigated further in future work. However, they could not have emerged under the between-person approach. Third, under our within-person design, the productivity data from the middle rounds, in which participants were assigned to identical treatments, acted as a measure of productivity in the self-selection regressions. This permitted us to test our central sorting hypothesis that people sort into compensation schemes based on an exogenous person-specific measure of average productivity. It is just such a task-specific measure of employee quality that is of primary concern to managers. Finally, comparing the performance of participants who have chosen between the two compensation schemes may have more external validity than a comparison based on random assignment since, as argued by Schneider (1987) , people make precisely such choices when applying for jobs in real life.
However, this study has a number of limitations that should be acknowledged. First, we sampled from a population of university students. To what extent is it legitimate to generalize from the behavior of such a sample to a broader population of job-seekers? As argued in Sackett and Larson (1990) , sampling from a student population in this context is appropriate because most of the students were actually working at part-time jobs, seeking jobs at the time of the study, or would soon enter the job market. Nevertheless, it is certainly possible that different results would have been obtained by sampling from other populations. Indeed it is important that behavioral theories in general be tested using samples from a variety of populations.
Second, the money at stake in our experiment was far less than a year's worth of pay for a typical employee. We acknowledge that this may affect risk preferences, with people exhibiting less risk aversion when less is at stake. However, our aim in this study was not to identify the level of risk aversion typically brought to an individual compensation-scheme decision per se; rather, our purpose was to examine the role played by differing levels of risk aversion (along with expected productivity) on the compensation-scheme decision. Thus, we used the Holt-Laury instrument to elicit levels of risk aversion based on choices involving financial stakes of the same magnitude as those in the behavioral experiment. We do not claim that these elicited levels of risk aversion are similar to those that would be elicited if much higher stakes were involved. Rather, we hypothesize and test that, based on agency theory, individuals with higher levels of risk aversion will be less likely to choose variable compensation schemes regardless of the stakes involved. In regard to the stake effect on behavioral responses in experiments, a number of studies examine the extent to which stakes matter to behavioral decisions in a variety of contexts. Over a broad range of contexts, they demonstrate that as long as the financial stakes in a behavioral experiment are equal to or greater than the opportunity cost of a person's time (i.e. the amount they could earn elsewhere), there are no significant effects on behavior (e.g., Cameron, 1999; Fehr & Tougareva, 1995; Slonim & Roth, 1998) . Of course, it is always possible that our particular context is an exception to these general findings. This warrants further examination.
Third, switching compensation schemes as a design feature of our experiment is quite unlike the real world. However, in our view, the point of the laboratory is not to recreate the real world, but to control important factors that may be difficult to control using field data. Of course, such differences between a laboratory study like ours and the real world may cause unexpected problems and biases. However, every methodology has its strengths and its weaknesses. For this reason, we strongly advocate that a variety of methodologies including field studies, hypothetical self-report questionnaires and also laboratory behavioral studies be employed to examine such important questions as the effects of different compensation systems. Together such studies can help us learn more about the proposed theories than any one methodological approach could do alone.
Another limitation of our experimental design was that its within-person nature made it impossible to make certain comparisons of interest. For example, randomly assigning subjects to one of a PFP condition, a FS condition, or a condition in which they could choose a pay scheme would have allowed us to compare, the productivity of those choosing PFP with those assigned to that approach. Unfortunately, such a design coupled with the salient financial incentives central to our methodological approach, would have been very costly, and would have precluded the within-person comparisons facilitated by our design. Nonetheless, such an examination could yield additional new insights.
Finally, laboratory findings such as ours should not be generalized to complex organizational settings without taking into account other potentially important factors such as task characteristics, contextual/cultural factors, and time frames. For example, it is possible that in an occupational setting, the constant stress of PFP might ultimately result in lower productivity, while a generous FS scheme might engender effort motivated by positive reciprocity. Akerlof (1982) discussed an interesting example of the latter in which more talented employees in a tightly-knit community exerted effort out of gratitude to an employer who set standards that were low enough for both lower-and higher-quality employees to meet. While our experiment did not capture such potentially important social factors, it nonetheless reveals that a firm's compensation scheme can significantly affect not only the motivation of employees, but also the types of employees it attracts with respect to both productivity and risk attitudes.
Managerial Implications and Directions for Future Research
This paper offers some important insights for managers. However, those insights must be qualified and interpreted with caution. First, we have demonstrated that it is possible for a firm to attract higher-quality applicants by implementing PFP without having to simultaneously increase its level of pay. However, it is important to understand that, in practice, there are factors that could potentially impede the implementation or effectiveness of PFP. For example, PFP schemes can have a destructive effect on intrinsic motivation, self-esteem, teamwork, and creativity (Amabile, 1988; Beer & Katz, 2003; Deci & Ryan, 1985) . Furthermore, PFP may dysfunctionally motivate employees to focus excessively on tasks that lead to individual financial rewards, sometimes at the expense of other equally important tasks. In addition, increased pay dispersion, resulting from PFP, may trigger negative comparison effects to the extent that they magnify the variance in pay differences among employees (Pfeffer & Langton, 1993; Zenger, 1992) . In particular, according to distributive justice theory (Deutsch, 1985) , pay variance under PFP schemes may dampen their incentive power, lead to high voluntary turnover, and even lead to company sabotage if employees perceive pay differences as inequitable or unjust. Others have pointed out further implementation difficulties such as the availability, accuracy, and cost of performance measures (Holmstrom & Milgrom, 1991) , and the intertemporal problem of incentive ratcheting (Jensen, 2003) . PFP is especially problematic when team-based production makes it difficult, if not impossible, to disentangle individual relative contributions. As argued by Milgrom and Roberts (1988) , incentive systems can encourage counterproductive organizational activities due to a narrow focus on individual outcomes to the exclusion of socially efficient and value-enhancing cooperation with colleagues. Moreover, PFP can lead to considerable deception, which can have devastating consequences for organizations (Jensen, 2003; Schweitzer, et al., 2004) . Thus, notwithstanding the merit of PFP, managers must pay special attention to motivating high levels of performance through other means as well.
Future research should be devoted to exploring the effectiveness of such mechanisms and their interactions with various forms of PFP in different organizational contexts.
Second, we have found that employees who self-select into performance-based compensation schemes may be more productive but also tend to be less risk-averse, and as a result possibly more prone to bending or even breaking rules. This may create enormous problems for their firms, possibly leading all the way to bankruptcy. One example is the bond trading scandal at Salomon Brothers in the early 1990s, which almost led to the firm being shut down by regulators. Jensen (2003) discussed at length how compensation systems with bonuses linked to the attainment of performance thresholds are a virtual guarantee of illegal and/or valuedestroying behavior. Examples abound in the pharmaceutical and consumer goods industries.
Thus, organizations using PFP schemes may also require more vigilance on the part of senior management and company directors. The cost of such vigilance must be weighed against the productivity benefits of performance-based compensation.
Third, we have shown that the incentive effects of PFP are neither uniform nor universal.
In particular, more risk-averse employees are less responsive to performance-based financial incentives, and may even suffer a decline in productivity under PFP. This somewhat mitigates Lazear's (2000 Lazear's ( , p. 1347 ) conclusion based on his important field study that: "Workers respond to prices just as economic theory predicts. Claims by sociologists and others that monetizing incentives may actually reduce output are unambiguously refuted by the data." It would appear that economic theory predicts better for less risk-averse persons, whereas the "sociologists and others" (Lazear cites Deci, 1971 ) make better predictions for those who are more risk-averse.
These findings represent an important caveat as to the effectiveness of the incentive effects of PFP not evident in Lazear's field study. It may be that for many highly risk-averse people, PFP is very stressful, and that such stress impairs performance. Individual differences are important, and managers must not lose sight of such differences in designing effective compensation systems for their organizations. 
Figure 2 Decomposing Sorting and Incentive Effect of Pay-for-performance
The left half of the figure deals with rounds 1 and 2, labeled as Self-Selection 1 (SS1). The right half of the figure deals with rounds 7 and 8, labeled as Self-Selection 2 (SS2). Each number represents the average level of productivity for those working under a particular compensation scheme in the indicated rounds, given the compensation scheme selected. P P represents those working under the linear scheme who also chose the linear scheme; F F represents those working under the flat scheme who also chose the flat scheme; P F represents those working under the linear scheme who chose the flat scheme; and F P represents those working under the flat scheme who chose the linear scheme. Differences are indicated between the arrows and p-values associated with those differences are presented in parentheses.
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